Probable right ventricular dysplasia and a patent foramen ovale resulted in cyanotic heart disease in a patient with some characteristics of Noonan syndrome. (Br HeartJ 1995;74:471-475) 
Gerlis et al suggested that there are two clinically and morphologically distinct forms of right ventricular myodystrophies.1 l Uhl's anomaly is characterised by the absence of right ventricular myocardium, so that the endocardial and epicardial layers remain in contact. This results in congestive heart failure in neonatal or infant life. In arrhythmogenic right ventricular dysplasia (cardiomyopathy) there is patchy replacement of the parietal wall of the right ventricle by fibrofatty tissue, and patients typically present with ventricular tachyarrhythmias or sudden death, usually in early adult life. One patient with arrhythmogenic right ventricular dysplasia with haemodynamic features of right ventricular restriction and abnormal myocyte mitochondrial ultrastructure has been described. 2 We report a previously undescribed presentation of right ventricular dysplasia, namely clubbing, polycythaemia, and arterial hypoxaemia. Right-to-left shunting across a coincident patent foramen ovale was facilitated by relatively high right heart filling pressures because the patient had pure right ventricular restriction with normal left ventricular function. There was no clinical or electrocardiographic evidence of arrhythmias. The patient had some characteristics of Noonan syndrome.
Case report A white girl was referred for paediatric assessment at the age of 10 because of a long history of fatigue, dyspnoea on exertion, and blue lips. She was small for her age (below the third centile for height and between the third and tenth centiles for weight). She had central cyanosis and cold extremities. No other abnormality was detected on cardiovascular or respiratory examination. The chest x ray was normal. Haemoglobin concentration was 17-4 g/dl. Skin lesions resembling spider angiomata were noted. Because of the rash, liver function tests were performed and urinary excretion of 5-hydroxy-indole acetic acid were measured and were normal. No other investigations were performed at that time.
During the next 15 years she had hospital treatment for minor trauma and minor surgery. On those occasions her haemoglobin concentration was consistently raised (16-9-20-5 g/dl) but no investigations or treatment of polycythaemia were given. When she was 26 years old she was referred for the opinions of an haematologist and a physician because of polycythaemia. She stated that for many years she had been "purple" and that she was breathless on exertion and had cold extremities. She described intermittent claudication and a cough productive of green sputum. She had smoked 10 cigarettes daily since the age of 16 and had intermittently taken an oral contraceptive pill. She had central cyanosis and clubbing of digits. Blood pressure in the arms was 100/80 mm Hg. There was no other abnormality on examination.
The haemoglobin concentration in whole blood was 20-4 g/dl with a haematocrit of 0-58. White cell count, platelet count, and chest x ray were normal. The electrocardiogram showed sinus rhythm with normal P wave configuration, QRS axis + 1050, and T wave inversion in leads V1-V4 (fig 1) r~~'--Y . _I _^n E "a" wave remained relatively higher than the left atrial "a" wave when filling was varied slightly. The cardiac index was low.
Right atrial angiography showed a right-toleft shunt across a patent foramen ovale with the flap clearly seen with the atrial septum in profile. Left atrial angiography showed no left-to-right shunt. Right ventricular angiography showed a dilated, thin-walled, and hypokinetic ventricle (fig 2) . There was mild tricuspid regurgitation. Handshots showed normal systemic and pulmonary venous drainage. Pulmonary arteriography and follow-through, left ventricular angiography ( fig  2) , and coronary arteriography were normal. The right coronary artery was dominant. Two right ventricular endomyocardial biopsy specimens were taken. Histological examination showed fibre hypertrophy, vacuolation, and degeneration with fine interstitial fibrosis (fig 3) . There was no infiltration with fat, inflammatory cells, or other material.
An open pericardial biopsy was performed to exclude constriction. The parietal and visceral pericardia were thin and smooth and the pericardial space was patent.
Because it was difficult to explain the patient's clubbing and degree of polycythaemia with only mild arterial desaturations (92-93%) measured at cardiac catheterisation, greater degrees of desaturation were sought in other physiological situations by means of pulse oximetry. When upright her arterial saturations were 90-92%. Though 9 In others, symptoms are the result of heart failure rather than arrhythmias and death may result from heart failure not sudden death.9 Our patient did not have fibrofatty replacement of the myocardium on endomyocardial biopsy, which is another major criterion.8 This can be patchy, however, and can be missed with endomyocardial biopsy, but subsequently confirmed at necropsy.2 8Unfortunately the endomyocardial biopsy specimens were taken from our patient before the report by Blankenship et al was published.2 We did not send our biopsy specimens for electron microscopy, so we are unable to comment on mitochondrial appearance.
Pure right ventricular restriction is more common in other conditions, such as restrictive-obliterative endocardial disease (endomyocardial fibrosis and Loeffler's endocarditis) and localised pericardial constriction. These conditions and infiltrative diseases producing restriction were excluded by endomyocardial and pericardial biopsy. 
